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hts reser
y of Fore
osting by EAbstract Chance prints or latent prints may be found on any type of surface and need to be devel-
oped by various methods. Various methods have been reported for the development of latent ﬁn-
gerprints on different surfaces. This paper presents new powdering methods (synthetic food and
festival color – gulal) for the development of latent ﬁngerprints on different substrates as prelimin-
ary studies. It has been observed that the application of colors to latent ﬁnger prints gives clear
results particularly on aluminum matrices.
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Fingerprinting is one form of biometrics, a science that uses
people’s physical characteristics to identify them. Various
new methods have been introduced so far in this ﬁeld but tradi-
tional technique for developing latent ﬁngerprints is powdering
method 1–12. Various powder formulations have been in use,
with each formula consisting of a colorant for contrast and apartment of Forensic Science,
dia. Fax: +91 175 2283073,
in (R.K. Garg).
Authority. Production and
ved.
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lsevierresinous material for adhesion. Modern ﬁngerprint powders
have variety of compositions, and are often a matter of per-
sonal choice by the expert using them or down to the standard
procedure of the department or agency. Many agencies use pro-
prietary powders produced by independent companies, and so
the exact formulation of these powders is not revealed.
In the present study, a preliminary attempt has been made
to develop latent ﬁngerprints with commonly used food colors
in homes and colors employed during Indian festival holi
called as gulal. This type of work has not been reported in
the literature earlier and can provide useful information to
the investigators.
2. Material and methods
Twenty test latent ﬁngerprints were collected from twenty
individuals. The test latent prints were collected with pure
sweat as well as sebum from the subjects on different sub-
strates. For collecting samples of pure sweat each subject
was asked to thoroughly clean his/her hands with soap
and water. The hands were then allowed to dry and then
palms were closed for sweating. After that the subject was
Figure 1 Showing development of latent ﬁngerprints (sebum) with synthetic food colors on simple paper using lemon yellow (a), orange
red (b) and green (c).
Figure 2 Showing development of latent ﬁngerprints of sebum
(a) and sweat (b) on simple paper using black powder.
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While taking samples of pure sweat care was taken not to
touch anything between the period of cleaning hands and
applying the prints on substrates. The latent prints of sebum
samples were also taken as most of the time sweat is found
contaminated with sebum. For collecting the sebum prints
no special care was taken, subject was asked to touch his
forehead or face for getting the sebum on his/her ﬁngertips.
These in turn were applied to substrates in the provided
space. In this way all the pure sweat and sebum samples
were collected from all twenty subjects. All the different ﬁn-
gers were used in taking the prints.
The method used here in the development of latent prints
is powder dusting without using the brush as preliminary
studies. Application of powder to the print by brushing is
a simple and an easy technique but it also has disadvantage
like the brush on coming in contact with the surface having
the print destroys the print and hence the ridge
characteristics.
In order to develop latent ﬁngerprints with synthetic food
colors, few grams (10–50) of food color powders were taken,
having some dye content.
Three colors were applied for the visualization of latent ﬁn-
gerprints in this investigation as follows:-
1. Orange red having dye content 30.2% and main ingredients
are: Sodium chloride, Sunset Yellow FCF (15985), Carmoi-
sine (14720) (manufactured & packed by: Ajanta Food
Products Company, Himachal Pradesh, Batch No. 434,
Mfd. on-01/2010).
2. Lemon yellow having dye content 22.2% and ingredients
are: Sodium chloride, Tartrazine (19140) (manufactured
& packed by: Ajanta Industries, Haryana, Batch No. 286,
Mfd. on-11/2008).
3. Bright green having dye content 17.2% and ingredients are:
Sodium chloride, Tartrazine (19140), Brilliant Blue FCF
(42090) (manufactured & packed by: Ajanta Industries,
Haryana, Batch No. 432, Mfd. on-05/2009).The powder (as available in the market) is sprinkled over a
surface and then excess of powder is removed by tapping in or-
der to get a clear print. The types of surfaces used were:
 Normal paper
 Aluminum foil
 Top surface of CD
 Aluminum sheet
In order to develop latent ﬁngerprints with colors used dur-
ing holi festival held immediately after the winter season in the
Figure 3 Showing development of latent ﬁngerprints (sebum) with synthetic food colors on aluminum foil using lemon yellow (a),
orange red color (b) and green color (c).
Figure 4 Showing development of latent ﬁngerprints (sweat) with synthetic food colors on aluminum foil using orange red color(a),
yellow color (b) and green color (c).
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(10–50) of colorswere takenwhich are available in the localmar-
ket. The three colors were used in the study:- red, green andpink.
The color was sprinkled over the substrate carrying the la-
tent ﬁngerprints and excess of powder was removed by tapping
in order to get a clear ﬁngerprint. Same types of the surfaces
were used as mentioned above for the development: normal
paper, top surface of CD, aluminum foil, aluminum sheet.
Few conventional powders were also used in the study in
order to give the comparative evaluation of the newly used
powders in the present investigation. These powders include
black powder and ﬂuorescent powder. They were applied in
the same manner as used in case of new powders (food and holi
colors) i.e. by powder dusting method.3. Results
The results obtained from the present investigations using
different colors (used in eatables and during the holi festival
– gulal) on various surfaces (normal paper, aluminum foil,
top surface of CD and aluminum sheet) are shown in Figs.
1–14. The results as shown in ﬁgures are obtained when pow-
der dusting method has been applied on different surfaces
using conventional as well as new powders. The similar types
of results are also obtained when brushing method is used
for development of latent prints on different surfaces. The ﬁg-
ures show the comparative evaluation of latent ﬁngerprints
development with various colors on different surfaces. It has
Figure 5 Showing development of latent ﬁngerprints (sebum) with synthetic food colors on top surface of CD using lemon yellow color
(a), red color (b) and green color (c).
Figure 6 Showing development of latent ﬁngerprints (sweat)
with synthetic food colors on top surface of CD using orange red
color (a) and green color (b). Figure 7 Showing development of latent ﬁngerprints (sebum)
with synthetic food colors on aluminum sheet using orange red
color (a) and ﬂuorescent powder (b).
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oped on normal paper using food colors while the same get
developed using conventional black powder as shown in
Fig. 2. In case of aluminum foil surface and developed by using
food colors sweat prints showed comparatively better results as
is evident from Figs. 3 and 4. The sebum prints present on CD
surface showed better results than that of sweat prints as
revealed by Figs. 5 and 6. It has been noticed that in few of
the samples the prints deposited by sweat as well as sebum
showed equally good results as is evident from Figs. 7 and 8.
This may be due to the variation in sweat and sebum content
deposited by different individuals. Similar type of results (i.e.
in few cases) have been observed by using holi colors usedfor the development of prints on aluminum foil surface as
(Figs. 11 and 12) while on paper surface sebum prints gave
more clear results as compared to sweat (Figs. 9 and 10). La-
tent ﬁngerprints of sebum deposited on the top surface of
CD and developed with holi colors showed better results as
compared to that of sweat prints and these found to be better
than that as produced by using conventional black and ﬂuores-
cent powder on the same surface. These results indicate that
the decipherment of latent ﬁngerprints depends upon the pow-
der used, surface and the contents of ﬁngerprint deposited.
These results further indicate that latent ﬁngerprints formed
from sebum can be developed more easily and clearly on these
surfaces (normal paper, aluminum foil, top surface of CD and
Figure 8 Showing development of latent ﬁngerprints (sweat)
with synthetic food colors on aluminum sheet using orange red
color (a) and ﬂuorescent powder (b).
Figure 10 Showing development of latent ﬁngerprint (sweat) on
simple paper with colors used in Indian festival (holi) using red
color.
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i.e. lemon yellow, orange red and green. The ridges are clearly
visible with all the three colors. It shows that the food colors
common ingredients used in the preparation of eatables in In-
dia can be used on these surfaces too. Although gulal used as
holi color in India is less expensive but still it can be used suc-
cessfully for visualizing the latent ﬁngerprints. From these
observations it is derived that the colors used in the prepara-
tions of various eatables and the one used during the festival
can be successfully used for the decipherment of the latentFigure 9 Showing development of latent ﬁngerprints (sebum) with co
(a), green color (b) and pink color (c).ﬁngerprints on different surfaces. The results obtained from
the application of the food and holi colors can give clear visu-
alization of the ridges and can be a good substitute.
4. Discussion
Thepresent study shows that the decipherment of prints depends
upon the type of prints deposited (sebumand sweat), surfaces on
which the prints are present as well as the agents used for the
development of prints. In all the developed prints on different
substrates ridges are quite distinct. These preliminarylors used in Indian festival (holi) on simple paper using red color
Figure 11 Showing development of latent ﬁngerprints (sebum) on aluminum foil with colors used in Indian festival (holi) using red color
(a) green color, (b) and pink color (c).
Figure 13 Showing development of latent ﬁngerprints (sebum) on top surface of CD with colors used in Indian festival (holi) green color
(a) red color, (b) and pink color (c).
Figure 12 Showing development of latent ﬁngerprints (sweat) on aluminum foil with colors used in Indian festival (holi) using red color
(a) and pink color (b).
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Figure 14 (a) Showing development of latent ﬁngerprints (sweat) on top surface of CD with black powder (a), ﬂuorescent powder (b),
gulal (c).
New visualizing agents for latent ﬁngerprints: Synthetic food and festival colors 139observations indicate that the common agents (food colors and
holi colors) can also be used for the visualization of latent ﬁnger-
prints present on different substrates (aluminum foil, aluminum
sheet, writing paper and CD surfaces particularly). Similarly
Garg et al. [12] reported that the latent ﬁngerprints can be devel-
oped on nine different surfaces using turmeric powder, obtained
from rhizomatous herb. The results obtained in the present
study also reveals that the development of ﬁngerprints depends
upon the powder used, type of surface on which the ﬁnger prints
are present aswell as on latent prints deposited (sweat or sebum).
It is a physical method of enhancement of latent prints and
works on the mechanical adherence of the ﬁngerprint powder
particles to the oily components of the skin ridge deposits.
Latent ﬁngerprint development on writing surface of CD i.e.
glossy and smooth texture has not been examined. Further study
with respect to stability and development of prints needs to be
explored. It is expected that these ﬁndings will provide useful
information and these agents that are less expensive and easily
available can serve as a useful substituent. Further study on this
is in progress.5. Conclusion
It is concluded from the present study that these commonly and
easily available as well as less expensive agents (colors-food and
festival colors) could be a useful substitute for the decipherment
of latent prints deposited on different surfaces.Acknowledgements
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